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Motivation: a decay of o

Smooth dependence of the a energy
and the partial half-lives.

First discrepancy from this trend at
191mP0:
onset of oblate deformation

1%71%Pg deviate even more from the
trend:
prolate deformation

The even isotopes remain on the
smooth trend.
spherical nuclei
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Motivation: y decay of Po

K.Van de Vel et al.,, EPJA17:167-171 (2003)
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> Close to the shell closure N=126, one
can see Po as a closed-shell Z=82 Pb

core with a pair of protons: (PbL12p).

~ This nice pictures works well until
N=114 where the behaviour changes.

- The intruding 0," state cannot be
explained in this model at all.
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Mean-square charge radius &<r*>
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Hg = G. Uim etal, Zeit fur Phys. A 325, 247 (1986) , PE= Le Bianc F. etal,, Neutron Number N
Phys. Rev. € s0, 054310 {1999), Bb = De Witte H. ot al, PRL {2007),
acceplted, Po = Howalewska D ef al, Phys. Rev. A 44 1442F (1991)
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ISOLDE RILIS
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[Laser ionisation of Po
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15456 with the ISOLDE-RILIS

Protons on target
ISOLDE-RILIS /P"“t““EE“‘“ sample source
laser ;

Record laser frequency
sample parameter

2P at CAO

%Po at GLM

By-decay a-decay
accumulation accumulation &
measurement

ISOLDE tape station
Bly
IKS Windmill

Tape transport & Wheel rotation &
measurement delay

a

_ _ Change laser frequency
Simultaneous measurement of an isotope of wait for stabilisation
interest and a reference isotope while taking

beam at both GLM and CAQO.
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Analysis: typical a data
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B Counts per 400ms
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Analysis: typical 3 data
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Relation between time and frequency in off-line analysis
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Analysis: typical y data
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An unexpected result in "°Po

“*Po - Total alpha spectrum
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Cross-over decay in 195

13/2* E(13/2*-%Po) = 175(11)keV
E(13/2*-'Pb) = 83(11)keV

1951’)0
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systematics and solve a
problem almost 20 years old...
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Relative feeding of '”’Bi in the decay of "”’Po
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Relative feeding of "’Bi in the decay of ’Po
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[sotope shift in even-even nuclei
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All isotopes from *°Po to
%%%Po seem to align on a
trend from which **Po
clearly deviates.

Only comparison of the
d<r*> can however yield
clear information linked

with the heavier isotopes.
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Hypertine structure of o
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HFS of "Po
o -1=12" |
From the optical spectrum, it would oF |
seem this isotope has a nuclear spin E ﬁ
I= 1/2'.yielding only two peaks to the 1000~ H
hyperfine structure. soof Al
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[sotope shift in the odd nuclei

The odd-even staggering
seems to inverse, as
observed in Hg.

._.
IIII|IIII

No extreme isomer shift is
observed.

Bv,,, [GHz]

Precision of the centroid is
greatly affected by the
complicated hyperfine
structure.
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Magnetic dipole moments
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Electric quadrupole moments
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Mean-square charge radii
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Conclusions & Outlook

LOTS of information can be extracted !! and the analysis is still under way...

Further the analysis
Corrections on the optical spectra
Compare the Ffactor to theoretical predictions

Lift the ambiguities
Cross-over decay in *°Po
Spin of the odd isotopes

Relate to the nuclear models
Mean-field calculations
IBM
Clusters

Further studies
? In-source spectroscopy of **Po
? In-source spectroscopy of the missing links 2%292%2%>21%pg
? In-source spectroscopy of neutron-rich #%%721%pg

? Collinear spectroscopy using ISCOOL — the new cooler-buncher at ISOLDE.

? Coulomb Excitation with MiniBall at REX-ISOLDE
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Cross-over decay in "°Po

“"Po - Total o spectrum
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X’ map of the HFS
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B(

x KAKHD) or(141) 07 +1))

2
AE="—"—+4 (21-(21=1)-21-(21 1))

K=F-(F+1)=I1-(I+1)=J(J+1)

Hg

A Ground state [somer state
pr [pa] QB | pr [ew] Q[

185 0.509 -1.017 0.20
1587 | -0.594 -0.75 0.45
129 | -D.6086  -0.76 0.66
191 -0.618 -0.80 0.64
193 -0.72 0.916
195 -1.045 1.0%
197 -1.028 1.24
199 | 0.4979 -1.015 1.1%
201 | -D.A513 0.385
203 0.343
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HES

Results

Po

A Ground state [somer state
pr uw] QB | pr uw] QB

193 | -D.422 -1.27 | -0.567 1.62

195 | -D.646 -1.08 | -0.8594 2.31

197 | -0.92%  -0.71 | -0.956 2.85

199 | -0.850 -0.84 | -0.743 3.37

A [ [,u'r;-.f] () [f:']

205 0.760 0.17

207 0.793 0.28

209 0,606 0
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